Eugenol (4-allyl-2-methoxyphenol, AMP), is a well known a biologically active phenolic component and essential oil from Eugenia caryophyllata, which widely used of Eugenol as an antiseptic and analgesic in dental care, so it is active against oral bacteria associated with dental caries and periodontal disease as well as previous studies have shown the effect of Eugenol antifungal; anticarcinogenic; anti-allergic; anti-mutagenic activity; antioxidant and insecticidal properties, therefore it can be used in preparation of various food as a flavouring agent and cosmetic. This study aimed to synthesize derivative new medical material 2-(4-allyl-2-methoxyphenoxy) acetic acid (AMPAA) from eugenol (4-allyl-2-methoxyphenol) (AMP) and investigate the antimicrobial activities of both AMP and derivative component (AMPAA), The minimum inhibitory concentration (MIC); minimum bactericidal concentration (MBC) and sensitivity against six pathogenic bacterial isolates: Streptococcus. pyogens; Enterococcus. faecalis; Escherichia. coli ; Klebsiella pneumoniae; Bacillus. subtilis and Proteus. mirabilis with study compare the efficiency for both AMP and AMPAA on the same bacterial isolate obtained from Iraqi hospitals. In this present study synthesize new medical material (AMPAA) from AMP by reacting sodium eugenate with sodium chloroacetic acid and prepare soluble water from eugenol and its derivative AMPAAto scanning the antimicrobial efficacy against some pathogenic bacteria isolatesby two common methods; well diffusion and broth dilution methods.
‫اﻟﺨﻼﺻـﺔ‬

Introduction
Increasing resistance of pathogenic bacteria to many antibiotics, multidrug resistace as well as conventional chemicals were prompting the scientists to search alternative or novel sources such as plants extract and their derivatives as essential oils, that playing important role as bactericidal and bacteriostatic [3] . These activities of plants are extract and their derivatives due to have high level of phenolic derivatives [4] . Thus Eugenol, 4-allyl-2-methoxyphenol (AMP) is main constituent of essential oil obtained from commonly consumed spices such as Eugenia caryophyllata or Syzygiumaromaticum (clove), molecular formula of Eugenol is C 10 H 12 O 2 with has molecular weight (164.21), as dark yellow viscous oily liquid with a strong clove flavor in normal temperatures, so its slightly soluble in water as well as easily dissolved in organic solvents [5] . This component has widely applied in dentistry, anesthetics, analgesics, anti-inflammatory agents and flavouring agents. Eugenolhas been used as antibacterial against Escherichia coli, antihelicobacter and antiproliferative. So, in dentistry, it is employed as an antiseptic, disinfectant and also widely used as an analgesic, as well as in cosmetic and food products as flavoring, antimicrobial, and antioxidant agent [6] . In addition to these antioxidant properties, it protects neurons in culture from toxic events. It has activities of anti-convulsive and hypothermic agent [7] . Zinc oxide-eugenol materials have been developed for utilization in number of dental applications; they are most widely employed as antibacterial and palliative agent in treatment of the lesions [8] . antiseptic, disinfectant and also widely used as an analgesic, as well as in cosmetic and food products as flavoring, antimicrobial, and antioxidant agent [Hattori et al., 1986 ] . So eugenol has limit to stabilization and dispersion in aqueous food systems, which causing increasing concentration required for antimicrobial functions, which may lead to phase separation and negatively affect the quality of food [9] . A derivative of eugenol was prepared by reacting sodium eugenate with sodium chloroacetic acid to give, 2-(4-allyl-2-methoxyphenoxy)acetic acid(AMPAA), this derivative was characterized by the available elemental analysis,UV-visible, Infrared absorption spectrophotometry, 1 H and 13 C NMR spectrometric techniques [10] .
Materials and Methods
A-Material:
Sodium hydroxide, Eugenol, sodium chloroacetate from BDH, UK, Mueller-Hinton agar (Difco), and 95 % methanol from Merck, Germany.
B-Instrument:
Melting points were determined with Stuart Scientific melting point SMP 1 , England melting point apparatus. The electronic absorption spectra were recorded in 95 % methanol by using Varian 100 Conc. UV-visible Spectrophotometer with 1.0cm quartz cell immediately after preparing the solutions in range 200-800 nm. Infrared spectra of the compounds were carried out by using KBr pellets in the range of 400-4000 cm -1 on Fourier transform Infrared spectrophotometer. The 1 H and 13 C NMR spectra were recorded on 300 MHz Bruker DMK-500 NMR Spectrometer by employing TMS as internal standard. Elemental analysis of C, H, and N of complexes were determined by micro analytical methods by Carlo-Erbamicroanalyser (Shimadzu model 8300). Cultures of these bacteria were grown in Mueller-Hinton broth at 37°C and maintained on slants of nutrient agar at 4°C. The isolates were identified and checked for their purity on the basis of the following characteristics: morphology of the colonies by microscopical examinations; Gram's stain [11] morphological feature on culture media, and biochemical tests [12] as well as Vietk system.
C-Preparation
Antimicrobial activity assay:
Antimicrobial activity was measured by two methods; well diffusion method [13] and broth dilution method [14] . In the well diffusion method, a sterile 8 mm diameter stainless steel borer cylinders were used to make wells in plates of Mueller-Hinton agar, which was spreaded superficial with 100 μL of bacteria at logarithmic plan at a density adjusted to a 0.5 McFarland turbidity standards (10 8 CFU/ mL). The wells were filled with 100 μL of sterilized eugenol (AMP) or its derivative solution 2-(4-allyl-2-methoxyphenoxy) acetic acid (AMPAA) solution at working concentrations of 50 μg/mL. The following dilution were prepared and used for broth methods; 0.1, 0.5, 1.0, 5.0, 10.0, and 25.050 μg/mL. plates were then incubated for 24 hr at 37°C. The results were recorded by measuring zones of growth inhibition (in mm). Broth dilution method procedure was used to measure Minimal inhibition concentration (MIC) and minimum bactericidal concentration (MBC) of the test solutions. In these experiments, 0.4mL of a suspension containing 1 × 10 8 CFU/ mL was added to 3.6 mL of susceptibility test broth containing serial two fold dilutions of eugenol and its derivative 2-(4-allyl-2-methoxyphenoxy) acetic-acid (AMPA) in glass test tubes. All tubes were incubated at 37°C for 24 hr before being read, the MIC was considered the lowest concentration of the sample that prevented growth. MBC s p p g from each negative tube and from the positive growth control, MBCs were defined as lowest concentration yielding negative subcultures or only one colony. All samples were examined in duplicate in three separate experiments.
Results and Discussion
By using Broth method the MIC and MBC of AMPA and AMPAA against six pathogenic bacteria were presented in Table 1 and Table 2 , all bacterial isolate were sensitive to both AMP and AMPAA at concentration 0.1 μg/mL except K. pneumoniae was killed at same concentration, as well as all bacterial isolates were sensitive to 0.5 μg/mL whilst this concentration concider as MIC s for two isolate : K. pneumoniae and P. mirabilis. So based on these results all bacterial isolate were killed at concentration range 10.0 to 50.0 μg/mL of AMPAA and same results for same concentration of AMP except S. pyogenes, E. faecalis, B. subtilis that MBC in 10 μg/mL, as well as the concentration (10.0 and 5.0) μg/mL of AMP and AMPAA respectively conceder as MBC for bacterial isolate except K. pneumoniae and P. mirabilis that killed in these concentration are showed in table (1) meaning the new derivative compound (AMPAA) are more effect on six bacterial isolate than eugenol (AMP). By using well diffusion method all bacterial isolates were sensitive to both AMP and AMPAA in concentration 0.1 μg/mL except K. pneumoniae was killed so all bacterial isolate were sensitive to 0.5 μg/mL whilst this concentration were MIC s for two isolate (K. pneumoniae and P. mirabilis). In addition, current results showed all isolates have been killed concentrations of be- subtilis and E. coli were more sensitive to inhibition of eugenol(AMP) and (AMPAA) at concentration between (0.1 to 1.0) (μg/mL) ( Table 1) while its killed in both concentration 25, 50 (μg/mL). These results of current study is fully compatible with Thosar, et al. (2013) who showed that AMP active at the lowest concentration against many bacteria as S. aureusMIC (0.4 μl/mL) while 1 μl/ml of MIC for both E. coli and E. facelis [15] . So Walsh et al., showed in his study the MIC and MBC of eugenol against the bacteria tested have been proved to be as low concentration [16] . The determination of MIC and MBC of eugenol was necessary to induce death cells at ranging concentrations of these agents. Also these results of this study shown all isolates have varying degrees of sensitivity towards both (AMP and AMPAA), this difference in sensitivity were study by many researchers as Benniset al. ,(2001) who showed in his study the eugenol (AMP) exerts causing different envelope damage ,this difference may be explained by the fact that the envelopes of gram negative bacteria and gram positive bacteria do not have the same structure [17] , so eugenol effect on lipid of cell membrane for both Gram negative positive pathogenic bacteria [18] . As well as Burt has shown in his studied the mechanical effect of eugenol in degraded bacterial cell wall, damages plasma membrane and membrane protein [8 Burt, 2004] , because AMP containing phenol compound which disruption bacterial membrane and causing high leakage of pro-tein content [14 ; 16 and 18] , so the hydrophobicity of eugenol is play as important factor of antibacterial activity via separate lipid from mitochondria and cell membrane causing change in structure as well as increasing the penetrability of the cell membrane [5] . This study was the first time in the world and in Iraq which derivative 2-(4-allyl-2-methoxyphenoxy) acetic-acid (AMPA) by the researcher from Eugenol (AMP) which its known composition and chemical and their effects, so the researcher has found necessary of experimental study on some pathogenic bacteria and comparison effect with AMP.
Conclusions
In conclusion, all pathogenic bacterial isolate were sensitive to both (AMP and AMPAA) in low concentration except K. pneumoniae, so (10.0 and 5.0) μg/mL of AMP and AMPAA, respectively considered as Minimum Bactericidal Concentration (MBC) for bacterial isolate except K. pneumoniae and P. mirabilis, that killed in these concentration, that meaning the new derivative compound (AMPAA) are more effect on six bacterial isolate than eugenol (AMP). By using well diffusion method all bacterial isolate were sensitive to both (AMP and AMPAA) in low concentration, but K. pneumoniae was killed in same concentration. So all isolates had killed a concentration of between (10-50 μg/mL) of new derivative compound (AMPAA), In the same concentration of AMP were killed for K. pneumonia andP. mirabilis) although considered as MBC for other isolate as S. pyogenes, E. faecalis, B. subtilis and E. coli, whilst all isolates have varying degrees of sensitivity towards both AMP and AMPAA, But at the same time all isolate showed more sensitive to AMPAA than AMP. So at the same concentration of AMP and AMPAA showed sensitivity bacteria by well diffusion method, but it's killed by broth method, that's consulate broth method was best than diffusion method.
